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(57) ABSTRACT 

A method (150) of automatic gain control on a time slot by 
time slot basis in a base transceiver station (115) includes the 
steps of measuring (152) and storing (158) an amplitude of 
a signal on a given time slot for a predetermined number of 
prior time frames. Then, an appropriate gain adjustment 
factor for the given time slot is determined (166) and applied 
(168) to a received signal in a current time slot of the given 
time slot. Such application of the gain adjustment factor is 
applied on a time slot by time slot basis. 
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METHOD AND APPARATUS FOR AUTOMATIC 
GAIN CONTROL ON A TIME SLOT BY TIME 

SLOT BASIS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/175,352 entitled, “NON-DELAY 
ING PREDICTIVE WIDEBAND AGC CONTROL ON A 
TIME SLOT BY TIME SLOT BASIS,” ?led Jan. 10, 2000, 
the entirety of Which is incorporated herein by reference. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] (Not Applicable) 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of the Invention 

[0004] The invention generally relates to Time Division 
Multiple-Access (TDMA) cellular systems and more spe 
ci?cally to TDMA cellular systems having automatic gain 
control. 

[0005] 2. Description of Relevant Art 

[0006] Time Division Multiple-Access (TDMA) cellular 
systems Which require channel equalization typically 
impose the need for a linear receiver employing automatic 
gain control (AGC), conforming to stringent dynamic 
requirements. In a Wideband transceiver, automatic gain 
control might be performed on a given bandWidth of 5 
MegahertZ (MHZ) or more. In such an instance, it is dif?cult 
to perform AGC on received signals because the sampling 
rate of the received signals on Which the AGC is based is too 
loW at the high end of the 5 MHZ bandWidth that is being 
sampled. The sampling rate is generally close to, or equiva 
lent to the Nyquist sampling rate for the sampled bandWidth, 
resulting in an inaccurate representation of the sampled 
bandWidth. It further causes an unreliable attenuation of the 
Waveform by the AGC. As a result of these effects, the AGC 
Works differently depending on Where in the bandWidth the 
transmission signal is located. Again, the closer the trans 
mission signal gets to the upper level of the bandWidth, the 
less reliable gain control of the signal. 

[0007] In some current base transceiver stations, attenua 
tion is performed on the received transmission signals using 
a digital step attenuator that is controlled by logic existing in 
a channeliZer of the base transceiver station (BTS). The 
AGC in such a BTS Would typically instruct the attenuator 
to add or remove gain Without reference to the burst timing 
of the transmission signal. This alloWs the attenuator to add 
or remove gain at any time, including during time slots. As 
a result of the lack of any restriction on the time at Which 
attenuation could be performed on the transmission signal, 
the digital step attenuator in such BTS only has the ability 
to perform incremental additions of gain to a transmission 
signal over a time period. In the existing BTS, attenuation is 
varied only sloWly over a period of time, except in the case 
of an extremely large signal being received by such BTS. 
This sloW attenuation is performed in order to prevent large 
changes in signal level from occurring during a time slot, 
Which can destroy, or make incomprehensible, the transmit 
ted information. When an extremely large signal is received 
by the BTS, attenuation can be immediately added to this 
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signal upon its receipt in order to loWer that signal level into 
a range at Which the analog-to-digital converter of the BTS 
ideally operates. 

[0008] The problem With automatic gain control is further 
aggravated With Wideband transceivers. In a Wideband sys 
tem, multiple RF channels might be present simultaneously 
in the transceiver. By attenuating one large signal, all other 
signals Within the bandWidth are “punished” unintentionally. 
In other Words, all slots on all RF carriers Would be punished 
for one offending time slot on one carrier under existing 
AGC schemes for Wideband transceivers. For example, a 
given bandWidth can have 12 RF carriers and 8 time slots per 
frame creating 96 physical channels. Thus, When one signal 
transmitted to the BTS is attenuated, the remaining 95 
channels (mobiles) potentially transmitting to the BTS Will 
be subject to attenuation as Well. Again, this means that if 
one mobile transmits to the BTS at a poWer level requiring 
attenuation, then all of the mobiles sending information over 
the eight time slots of a time frame of the 12 RF carriers 
transmitting to the BTS must also be attenuated. Another 
problem With this uniform attenuation in the existing BTS is 
that once the AGC instructs this attenuation to be performed, 
there is no Way to provide this attenuation information for 
inclusion in the determination of the Received Signal 
Strength Indicator (RSSI) value for each transmitting 
mobile. Without the inclusion of the attenuation information 
into this calculation, the existing RSSI calculations of the 
BTS could instruct mobiles to increase their transmitting 
signal strength unnecessarily. This increase in signal 
strength can result in premature battery failure, as Well as the 
perpetuation of the need for the AGC to call for attenuation 
of mobile signals. 

SUMMARY OF THE INVENTION 

[0009] In a ?rst aspect of the present invention a method 
of automatic gain control on a time slot by time slot basis in 
a receiver module of a base transceiver station comprises the 
steps of measuring an amplitude of a signal on a given time 
slot among the plurality of time slots for a predetermined 
number of prior time frames to provide at least one ampli 
tude value per given time slot and storing the at least one 
amplitude value and associated time slot information and 
determining an appropriate gain adjustment factor for the 
given time slot. The method further comprises the step of 
applying the gain adjustment factor to at least one received 
signal in a current time slot of the given time slot, Wherein 
a respective gain adjustment factor for each given time slot 
is applied to a plurality of current time slots Within the time 
frame on a time slot by time slot basis. 

[0010] In another aspect of the present invention, an 
apparatus for controlling the amplitude of at least one 
currently received TDMA signal in a receiver module of a 
base transceiver station (BTS) employed in a time-division 
multiple access (TDMA) communication system comprises 
a receiver Within the receiver module for receiving TDMA 
signals and a memory coupled to the receiver for storing 
amplitude values and associated time slot information deter 
mined from at least one previously received TDMA signal, 
the previously received TDMA signal arriving during at 
least one earlier frame. The apparatus also comprises a 
processor coupled to the memory and the receiver. The 
processor is preferably programmed to determine from the 
stored amplitude values and associated time slot information 
an appropriate gain adjustment factor for each of said 
plurality of time slots, to detect at least one currently 
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received TDMA signal, and to apply respective appropriate 
gain adjustment factors to respective currently received 
TDMA signals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Features and advantages of the present invention 
Will become apparent to those skilled in the art from the 
folloWing description With reference to the draWings, in 
Which: 

[0012] FIG. 1 is a block diagram of an exemplary base 
transceiver station in accordance With the present invention. 

[0013] FIG. 2 is another block diagram illustrating a base 
transceiver station in accordance With the present invention. 

[0014] FIG. 3 is a block diagram illustrating a receiver 
portion of the base transceiver station in accordance With the 
present invention. 

[0015] FIG. 4 is a How chart illustrating a method of 
automatic gain control in accordance With the present inven 
tion. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0016] The draWbacks of the AGC described above in 
eXisting multi-carrier Wideband base transceiver stations are 
overcome by the BTS of the present invention. In the BTS 
of the present invention, the AGC can be performed on a 
burst-by-burst basis. This means the number of mobiles 
(physical channels) that are affected by the AGC instructing 
the attenuation of a high poWer mobile is signi?cantly 
reduced. In the eXample provided above, Where a Wideband 
multi-carrier TDMA system having 12 RF channels and 8 
time slots per frame, the number of mobiles that are affected 
by the AGC instructing the attenuation of a high poWer 
mobile is reduced from 95 other mobiles to 11 other mobiles. 
These 11 other affected mobiles Will be those mobiles in the 
11 other RF channels transmitting to the BTS that are in the 
corresponding time slots as the high-poWer RF Channel 1 
(time slot 2 for example), the mobiles transmitting in Time 
Slot 2 of RF Channels 2-12 Will be attenuated along With the 
high poWer mobile. The mobiles in the remaining time slots 
should be unaffected. 

[0017] Referring to FIG. 1, a broadband BTS 50 is 
illustrated, Which comprises a receiver section 56 and a 
transmitter section 55. It Will be readily appreciated by those 
skilled in the art that the particular transceiver architecture 
shoWn is not critical. Accordingly, the invention disclosed 
herein is not intended to be so limited. Receiver section 56 
preferably includes antennas 68, 70 and a Wideband receiver 
51 capable of receiving a plurality of carrier frequency 
channels. Signals from the received channels can include 
neW poWer requests, poWer adjustment requests and traf?c 
channel data from mobile users. The term “Wideband,” as 
used herein, is not limited to any particular spectral range, 
and it should be understood to imply a spectral coverage of 
multiple frequency channels Within the communication 
range over Which a Wireless communication system may 
operate (eg 5 MHZ). NarroWband, on the other hand, 
implies a much smaller portion of the spectrum, for 
eXample, the Width of an individual channel (eg 200 kHZ). 

[0018] The output of the Wideband receiver 51 is doWn 
converted into a multi-channel baseband signal that prefer 
ably contains the contents of all of the voice/data carrier 
frequency channels currently operative in the communica 
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tion system or netWork of interest. This multi-channel base 
band signal is preferably coupled to high speed A-D con 
verters 52-1 and 52-2 operating in parallel for diversity 
receive capability. Where no diversity capability is required, 
a single A-D 52-1 could be utiliZed. Additionally, more than 
one parallel leg may be required for sectoriZed applications. 
Hence, it should readily be appreciated by one skilled in the 
art that the presence of a second parallel processing leg is not 
intended to be a limitation on the instant invention. The 
dynamic range and sampling rate capabilities of the A-D 
converter are suf?ciently high (eg the sampling rate may be 
on the order of 25 Mega-samples per second (Msps)) to 
enable doWnstream digital signal processing (DSP) compo 
nents, including Discrete Fourier Transform (DFT) channel 
iZers 53-1 and 53-2, to process and output each of the active 
channels received by receiver 56. 

[0019] The channeliZed outputs from the A-D converters 
are further processed to eXtract the individual channel com 
ponents for each of the parallel streams. FFT channeliZers 
53-1 and 53-2 are preferably used to eXtract respective 
narroWband carrier frequency channel signals from the 
composite digitiZed multi-channel signals. These narroW 
band signals are representative of the contents of each of the 
respective individual carrier frequency communication 
channels received by the Wideband receiver 51. The respec 
tive carrier frequency channel signals are coupled via a 
non-blocking sWitching bus to respective digital signal pro 
cessing receiver units 63-1 . . . 63-N, each of Which 
demodulates the received signal and performs any associ 
ated error correction processing embedded in the modulated 
signal. In the case Where the received signals are destined for 
the PSTN, these demodulated signals derived from the 
digital signal processing receiver units 63 can be sent via a 
common shared bus 54 to a telephony carrier interface, for 
eXample, T1 carrier digital interface 62, of an attendant 
telephony netWork (not shoWn). 

[0020] The transmitter section 55 includes a second plu 
rality of digital signal processing units, speci?cally, trans 
mitter digital signal processing units 69-1 . . . 69-N, that are 
coupled to receive from the telephony netWork respective 
ones of a plurality of channels containing digital voice/data 
communication signals to be transmitted over respectively 
different individual carrier frequency channels of the multi 
channel netWork. Transmitter digital signal processing units 
69 modulate and perform pre-transmission error correction 
processing on respective incoming communication signals, 
and supply processed carrier frequency channel signals over 
the common bus 54 to respective input ports of an inverse 
FFT-based multi-channel combiner unit 58. The combiner 
58 outputs a composite multi-channel digital signal. This 
composite signal is representative of the contents of a 
Wideband signal Which contains the respective narroWband 
carrier frequency channel signals output from the digital 
signal processing transmitter units 69. A composite signal 
generated from the output of the multi-channel combiner 
unit 58 is then processed by the digital-to-analog (D-A) 
converter 59. The output of D-A converter 59 is coupled to 
a Wideband (multi-channel) transmitter unit 57, Which can 
include or have a separate multi-channel high poWer ampli 
?er (HPA) 57A. The transmitter unit 57 transmits a Wide 
band (multi-channel) communication channel signal de?ned 
by the composite signal output of the inverse fast Fourier 
transform-based combiner unit 58. The output of the HPA 
57A is then coupled to antenna 68 for transmission. 
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[0021] A central processing unit (CPU) controller 64 is 
provided for coordinating and controlling the operation of 
BTS 50. For example, the CPU 64 can include a control 
processing unit, memory and suitable programming for 
responding to transmit poWer control requests received from 
mobile transceiver units. CPU 64 can preferably selectively 
control transmit poWer levels for each TDMA communica 
tion channel on a timeslot-by-timeslot basis. The CPU 64 
may be a microprocessor, DSP processor, or micro controller 
having ?rmWare, softWare or any combination thereof. 

[0022] DSPs 63 can eXtract encoded information from 
each of the narroWband carrier frequency channel signals. 
Information for each of these channels can be stored in a 
memory such as shared memory 75 through the common 
control and data bus 61. The memory could also be ?ash 
memory Within the DSP processors for eXample. CPU 64, 
under ?rmWare and/or softWare control, can then access the 
shared memory 75 through bus 61. After the information for 
each channel in the received signal is processed and sepa 
rated, DSPs 63 can store the control channel data in the 
shared memory 75. CPU 64 can then access shared memory 
75 to retrieve the control channel data. CPU 64, under 
softWare and/or ?rmWare control, can then use this data, for 
eXample, as an input to a control algorithm. The output from 
the algorithm can be stored in shared memory 75 for later 
use. 

[0023] The invention described uses a GSM air-interface. 
HoWever, this invention could also apply to other TDMA 
structures such as IS-136 and IS-54, or any other Wireless 
protocol using time slots. 

[0024] Referring to FIG. 2, base transceiver station 115 is 
shoWn in accordance With the present invention generally 
illustrating a receiver portion of the station that may employ 
the present invention. The signals that Would be transmitted 
by mobile units in a single timeslot is received by an antenna 
100. A receiver 110 receives these signals and Will detect or 
demodulate each burst into an in-phase and quadrature phase 
(I & Q) components Which are input into an equaliZer 120. 
The receiver 110 in accordance With the present invention 
preferably receives TDMA signals. The receiver, as is the 
equaliZer, is coupled to a controller 125 Which may contain 
all the control hardWare necessary to perform the AGC 
processing. The controller has a data-out port for sending 
data to additional devices and a data-in port for receiving 
data from additional devices. Memory such as RAM 130 is 
coupled to the receiver for storing amplitude values and 
associated time slot information determined from at least 
one previously received TDMA signal Which may have 
arrived during at least one earlier frame. The controller or 
processor 125 is coupled to the memory and the receiver and 
further preferably programmed to determine from the stored 
amplitude values and associated time slot information an 
appropriate gain adjustment factor for each of the plurality 
of time slots. Additionally, the controller 125 should be 
programmed to detect at least one currently received TDMA 
signal and to apply respective appropriate gain adjustment 
factors to respective currently received TDMA signals. 

[0025] A controller interface 136 Which essentially alloWs 
the controller 125 to communicate to a user is optionally 
available, and in the preferred embodiment is typically 
connected to a PC. The controller 125 is coupled to a read 
only memory (ROM) 135 and a random access memory 
(RAM) 130. The receiver 110, equaliZer 120, controller 125, 
RAM 130, and ROM 135 generally comprise a receiver 
module or radio channel unit (RCU) 140. The receiver 
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front-end 105 is used to distribute the incoming signal to at 
least one RCU 140, depending on the con?guration of the 
base-station 115. 

[0026] Referring to FIG. 3, receiver 110 in accordance 
With the present invention also takes into account burst 
timing in performing attenuation on transmitted signals as 
shoWn. This means that the BTS attempts to, Whenever 
possible, measure the poWer of a received signal using 
poWer detector 101 and perform variable attenuation using 
the attenuator 102 in the guard periods of a RF carrier 
transmission. The guard period is the time in betWeen time 
slots in the RF carrier transmission in Which no signal 
information is being transmitted. If attenuation of an RF 
carrier signal is performed in these guard periods, informa 
tion transmitted in the time slots Will not be substantially 
changed during their transmission and large signal level 
changes betWeen guard periods and the information carrying 
signals in the times slot is avoided. As discussed above, large 
signal levels can over?oW the analog-to-digital converter 
and cause all RF carriers during that timeslot to be unde 
tectable. The performance of AGC in the guard periods of an 
RF carrier transmission in the BTS is preferably accom 
plished through the use of GPS timing information (107) 
that is provided to the AGC. This GPS timing information is 
the same information on Which the time slot bursts of the RF 
carriers are based. Thus, ideally, the automatic gain control 
function is synchronous With the time slot burst. Of course, 
other means could be employed to synchroniZe the AGC 
function With the slot burst of the RF carriers. 

[0027] The output of the receiver 110 is preferably doWn 
converted into a multi-channel baseband signal that prefer 
ably contains the contents of all of the voice/data carrier 
frequency channels currently operative in the communica 
tion system or netWork of interest. This multi-channel base 
band signal is preferably coupled to a high speed A-D 
converter 103 that has a dynamic range and sampling rate 
capability sufficiently high to enable doWnstream digital 
signal processing (DSP) components, including Discrete 
Fourier Transform (DFT) channeliZer 104 to process and 
output each of the active channel received by receiver 110. 
The FFT channeliZer 104 is preferably used to eXtract 
narroWband carrier frequency channel signals from the 
composite digitiZed multi-channel signals. These narroW 
band signals are representative of the contents of each of the 
respective individual carrier frequency communication 
channels received by the Wideband receiver 110. 

[0028] In order for AGC to be performed in the guard 
periods of the RF carrier transmission, the AGC cannot be 
performed based on the actual signal strength of the trans 
mission occurring in the time slot sought to be attenuated. 
The AGC performed is predictive. The amount of attenua 
tion or gain added to the signal transmitted during a time slot 
is based on an average of the strengths of signals received in 
that time slot in earlier time frames. This means that if a high 
signal Was received in Time Slot 1 of Time Frame 1, then 
attenuation Will be performed on the signal received in Time 
Slot 1 of Time Frame 2. In general, the BTS Will store 
information concerning the received signal strengths for a 
time slot for the previous eight time frames, and Will use this 
information in determining Whether attenuation on the signal 
transmitted over that time slot is needed. 

[0029] Referring to FIG. 4, a ?oWchart illustrating a 
method 150 of automatic gain control on a time slot by time 
slot basis in a receiver module of a base transceiver station 
is shoWn. Preferably, the method 150 is employed in a 
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time-division multiple access (TDMA) communication sys 
tem having a plurality of time slots Within a time frame. The 
method begins by measuring an amplitude of a signal on a 
given time slot at step 152. The time slot is periodic and 
should be measured a predetermined number of prior time 
frames to provide at least one amplitude value per given time 
slot. HoWever, even With this predictive AGC, the BTS of 
the present invention Will still protect the analog-to-digital 
converter of the receiver. This means that upon the initial 
receipt by the BTS of an abnormally high signal strength 
exceeding a predetermined threshold as shoWn in decision 
block 154, that signal strength Will be immediately attenu 
ated at step 156—even during the time slot in Which the 
signal is being transmitted. While this attenuation may result 
in the loss of information, the abnormally high signal 
strength can cause saturation in the BTS and a loss of 
information as a result anyWay. Then in the next time frame, 
the attenuation Will be performed on the offending time slot 
during the guard period prior to that time slot. As explained, 
the high strength signal should be immediately attenuated 
upon initial receipt notWithstanding the gain adjustment 
factor that may have been applied previously. 

[0030] If the signal received does not exceed the threshold 
at decision block 154, then the amplitude value and associ 
ated time slot information is stored in a memory such as 
RAM 103 (see FIG. 2). As previously explained, a prede 
termined number of values are stored. Until the predeter 
mined number of stored values is reached at decision block 
160, the given time slot is measured until a predetermined 
number is reached to alloW for a determination of a rela 
tively accurate predictive gain adjustment factor in step 166 
for a given time slot. Optionally, the method further com 
prises the step of determining if a diversity condition exists 
at decision block 162 Where multiple received signals are 
received at distinct receive paths such as shoWn in FIG. 1 by 
using separate receive antennas 68 and 70. In such an 
instance, the determination of a gain adjustment factor 
should be based on a higher gain detected in such diversity 
condition as indicated in block 164. If no diversity condition 
exists at decision block 162, then an appropriate gain 
adjustment factor is determined as normal for the given time 
slot at step 166. Subsequently, the gain adjustment factor is 
applied at step 168 to at least one received signal in a current 
time slot of the given time slot, Wherein a respective gain 
adjustment factor for each given time slot is applied to a 
plurality of current time slots Within the time frame on a time 
slot by time slot basis. Optionally, the method 150 may 
further comprise the step 170 of adjusting the gain during a 
guard period betWeen the plurality of time slots to avoid 
large changes in signal level betWeen the guard period and 
the time slot carrying information. Another option comprises 
the step of informing a base station transceiver of attenua 
tion occurring on a given time slot to prevent a base station 
request of boosted poWer for other RF carriers using the 
same time slot as shoWn at step 72. As explained before, this 
Will avoid unnecessary transmissions by mobiles and ulti 
mately increase their battery life. 

[0031] FIG. 4 is re?ective of a more speci?c embodiment 
of the present invention Where a method for controlling the 
amplitude of at least one currently received TDMA signal in 
a receiver module of a base transceiver station (BTS) is 
employed in a time-division multiple access (TDMA) com 
munication system. Again, amplitude values and associated 
time slot information are stored and determined from at least 
one previously received TDMA signal, Where at least one 
previously received TDMA signal arriving during at least 
one earlier frame. Then an appropriate gain adjustment 
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factor for each of said plurality of time slots is determined 
from the stored amplitude values and associated time slot 
information. Once a currently received TDMA signal is 
detected, appropriate gain adjustment factors are applied to 
respective ones of the currently received TDMA signals. The 
appropriate gain adjustment factors are applied exclusively 
to the currently received TDMA signals occupying the 
respective plurality of time slots. The method may also 
supply the appropriate gain adjustment factors to a signal 
processor (such as DSP 63) responsible for determining a 
received signal strength (RSSI) for each of the least one 
currently received TDMA signal, Whereby the BTS may 
consider the gain adjustment factors in determining a signal 
poWer for a transmitting mobile to use. It should be noted 
that the appropriate gain adjustment factors can be deter 
mined in a variety of Ways including by averaging ampli 
tudes of the at least one previously received TDMA signal 
arriving during the at least one earlier frame. 

[0032] Unlike in existing base transceiver stations, the 
AGC in the present invention can provide information to the 
BTS concerning the adding of attenuation to received trans 
missions. This can alloW the BTS to take this added attenu 
ation into account When evaluating the RSSI for each of the 
11 other mobiles affected. Thus, the present invention has 
the ability to require transmitting mobiles to increase or 
reduce their signal strength more accurately, resulting in a 
longer battery life for the mobiles and a reduction of 
perpetual attenuation from the increasing of signal strength. 

[0033] It should be understood that the examples and 
embodiments described herein are for illustrative purposes 
only and that various modi?cations or changes in light 
thereof Will be suggested to persons skilled in the art and are 
to be included Within the spirit and purvieW of this appli 
cation. The invention can take other speci?c forms Without 
departing from the spirit or essential attributes thereof for an 
indication of the scope of the invention. 

We claim: 
1. A method of automatic gain control on a time slot by 

time slot basis in a receiver module of a base transceiver 
station employed in a communication system having a 
plurality of time slots Within a time frame, comprising the 
steps of: 

measuring an amplitude of a signal on a given time slot 
among the plurality of time slots for a predetermined 
number of prior time frames to provide at least one 
amplitude value per given time slot; 

storing the at least one amplitude value and associated 
time slot information and determining an appropriate 
gain adjustment factor for the given time slot; and 

applying the gain adjustment factor to at least one 
received signal in a current time slot of the given time 
slot, Wherein a respective gain adjustment factor for 
each given time slot is applied to a plurality of current 
time slots Within the time frame on a time slot by time 
slot basis. 

2. The method of claim 1, Wherein the step of measuring 
further comprises the step of measuring the amplitude of a 
plurality of signals on a given time slot. 

3. The method of claim 2, Wherein the step of applying the 
gain adjustment factor further comprises the step of applying 
a respective gain adjustment factor for each given time slot 
across a plurality of radio frequency carriers occupying each 
given timeslot. 
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4. The method of claim 3, wherein the method further 
comprises the step of adjusting the gain during a guard 
period betWeen the plurality of time slots to avoid modifying 
attenuation devices in a receive path of the receiver Which 
may corrupt data on the plurality of radio frequency carriers 
in a given time slot and thereby corrupt information. 

5. The method of claim 1, Wherein the method further 
comprises the step of immediately attenuating high strength 
signals upon initial receipt and detection of the high strength 
signals notWithstanding the gain adjustment factor that may 
have been applied. 

6. The method of claim 1, Wherein the method further 
comprises the step of maintaining the automatic gain control 
synchronous With a time slot burst. 

7. The method of claim 1, Wherein the method further 
comprises the step of informing a base station transceiver of 
attenuation occurring on a given time slot to help obviate a 
base station request to reduce poWer for other strong RF 
carriers using the same time slot. 

8. The method of claim 1, Wherein the method further 
comprise the step of applying attenuation based on a higher 
gain detected in a diversity condition. 

9. The method of claim 1, Wherein the step of applying a 
gain adjustment factor comprises the step of adjusting an 
attenuator With reference to the burst timing of a received 
signal on the given time slot. 

10. Amethod for controlling the amplitude of at least one 
currently received TDMA signal in a receiver module of a 
base transceiver station (BTS) employed in a time-division 
multiple access (TDMA) communication system, said 
TDMA system having a plurality of time slots; the method 
comprising: 

storing amplitude values and associated time slot infor 
mation determined from at least one previously 
received TDMA signal, said at least one previously 
received TDMA signal arriving during at least one 
earlier frame; 

determining from said stored amplitude values and asso 
ciated time slot information an appropriate gain adjust 
ment factor for each of said plurality of time slots; 

detecting said at least one currently received TDMA 
signal; and applying respective ones of said appropriate 
gain adjustment factors to respective ones of said at 
least one currently received TDMA signals, Wherein 
said appropriate gain adjustment factors are applied 
exclusively to said currently received TDMA signals 
occupying respective ones of said plurality of time 
slots. 

11. The method for controlling the amplitude of received 
TDMA signals of claim 10, Wherein said gain adjustment 
factors are applied during a guard period of said at least one 
currently received TDMA signal. 

12. The method for controlling the amplitude of received 
TDMA signals of claim 11, Wherein GPS timing information 
is provided to said system to time synchroniZe application of 
said gain adjustment factors to said guard periods. 

13. The method for controlling the amplitude of received 
TDMA signals of claim 10, further comprising the step of 
supplying the appropriate gain adjustment factors to a signal 
processor responsible for determining a received signal 
strength (RSSI) for each of the least one currently received 
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TDMA signal, Whereby the BTS may consider the gain 
adjustment factors in determining a signal poWer for a 
transmitting mobile to use. 

14. The method for controlling the amplitude of received 
TDMA signals of claim 10, Wherein the step of detecting 
further comprises comparing an amplitude of the at least one 
currently received TDMA signal to a predetermined satura 
tion threshold. 

15. The method for controlling the amplitude of received 
TDMA signals of claim 14, further comprising the step of 
applying an attenuation factor during a time slot of the at 
least one currently received TDMA signal if an amplitude of 
the at least one currently received TDMA signal eXceeds the 
predetermined saturation threshold. 

16. The method for controlling the amplitude of received 
TDMA signals of claim 10, Wherein the appropriate gain 
adjustment factors are determined by averaging amplitudes 
of the at least one previously received TDMA signal arriving 
during the at least one earlier frame. 

17. The method for controlling the amplitude of received 
TDMA signals of claim 16, Wherein IF envelope poWer 
values constitute the amplitudes of the at least one previ 
ously received TDMA signal arriving during the at least one 
earlier frame. 

18. The method for controlling the amplitude of received 
TDMA signals of claim 10, Wherein said BTS is a broadband 
BTS providing cellular service using a plurality of RF 
carriers, further comprising applying respective ones of said 
appropriate gain adjustment factors to said at least one 
currently received TDMA signals occupying said plurality 
of RF carriers on said respective time slot. 

19. An apparatus for controlling the amplitude of at least 
one currently received TDMA signal in a receiver module of 
a base transceiver station (BTS) employed in a time-division 
multiple access (TDMA) communication system, said 
TDMA system having a plurality of time slots, comprising: 

a receiver Within the receiver module for receiving TDMA 
signals; 

a memory coupled to the receiver for storing amplitude 
values and associated time slot information determined 
from at least one previously received TDMA signal, the 
at least one previously received TDMA signal arriving 
during at least one earlier frame; and 

a processor coupled to the memory and the receiver and 
further being programmed to determine from the stored 
amplitude values and associated time slot information 
an appropriate gain adjustment factor for each of said 
plurality of time slots, to detect at least one currently 
received TDMA signal, and to apply respective ones of 
the appropriate gain adjustment factors to respective 
ones of the at least one currently received TDMA 
signals, Wherein the appropriate gain adjustment fac 
tors are applied exclusively to the currently received 
TDMA signals occupying respective ones of said plu 
rality of time slots. 

20. The apparatus of claim 19, Wherein the TDMA signals 
are synchroniZed to GPS timing for time slot bursts of RF 
carriers. 


